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(54) INFORMATION PROCESSOR AND ITS SYSTEM 
(57) Abstract : 

PURPOSE: To provide a very compact information 
processing system which permits fast neural net 
learning and operation, permits operation based 
upon instruction sets different from each other for 
modules and also permits large- scale ultra 
parallel calculation. 

CONSTITUTION: One module (modules 1-128) is 
constituted with a function black for arithmetic 
operation (capable of fast inner product operation) 
and a control part for controlling it. In a module, 
operation is made in SIMD method. Multiple modules 
can be connected far comunication. Multiple modules 
operate in MIMD method which includes different 
instruction set. In addition, within one module, 
the sections which are hardly affected with defects 
of a neuron processor and memory are accumulated on 
an integrated circuit board. As far the control 
part which is easily affected with the detects, the 
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integrated circuit board of the control part is mounted on the integrated circuit 
board using, for example, silicon-on-silicon technology. 
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yp-K^t^ht^o -tJxirlslWM:, ^ei>^-yuico 
^es> 3 .-/urt»/<^4 o otrm^sjxfcffitt, 
yufcH;^;* 3 2 9 SriiUT, ^^a-zuffi/^ 1 3 01: 
ttrtU #^E-^^~yU2 0 O^ilfg^.^-/ h 3 3 0^i£ 
ttl^o #^-^^-^2 0 0^ g^J^^^rv^ 
-yU2 0 0^^/Si*Sii(§3-^5/ h 3 3 0&J$oT*5 
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5 Q #ii{f^~^ h 3 3 0^(DW^jh^n^V^M(D^ 
4 % >?X'fro 0 ^^a-yi/l "Cttiift^ 

= y h 3 3 OSrBE^^ittf, -/U 2 ±<D - ^ - a 

>2i, 2 2 offiAfcfctr^fc H«fc, 
a-/H±"eil ; ey ; ^-yU2±C0nii~py l i n i 
2<7?tH^S:jlftcx=5/ h 3 3 OSrilLT, SStf-t^T 
#5 0 El 4 KtjH* J: lfSa=s/S 3 3 0tt, JH#c 
^e^-yuA*-** 1 4 Oia 9j£bK5fit«r#£i£3f. 

0 1 (0#tH*mr i/^ 5 0 4 Sril tt, 17 K 

tf^-Y ^ v^^^-yuA^^ 1 4 Oiaot, *f 
Sfc, Hi, E)8 Jc^fi: i~ 
-<T<30 J E-> ? ^.-^2 0 0 t^ri?*-— /HH^* 13 0 SrRl 

4K^ii{s^n5 r.i*s-e#a 0 #ii{f ^-^y h 20 
3 3 0— com%&W±, t&V¥W<d#>( $is?T*1=r5<D 
X\ #*5^*-/W4»S<0*>f ^5y^iaao^t 

[0 0 3 8] ^e^=.-^Hl/^ 1 3 ottiBinft^ 

/MW^;* 1 3 O^co^tf- K^ii^-e^ftV^pTffitt^ 
-^2 0 0(Oftg[ifj:l OOMHzTWU ^e^n--yu 30 

ra^* i 3 0*45 oMHz-ei^tstv^r <b t^rtB 

[0 0 3 9] I^Ht»r«^^^^-/uracr>ii{f fcpTfg-e 
fe 9 , ilff <=l= v V 3 3 0 <Ds< 50 1 

--ei/^-^CD — ^-u >^air 2 0 4 cofiftrtittfl! 

*3V^xt>J:v\ 40 
[0 0 4 0] Bl3K*»Hoip|ffl8!IS:*t*, 

X AXUHSWO^- * J: , g BftflMbdsisr 

ffiTfcSo HI 1, 1 2fc:7j*Dt<fc5fc:* 

- i: fcpIffi*T?«)5o HI ^i/a-yn — 2&U< 

12 7—128 ^^y^/D/^-i/a V(Back Propag 
ationHrJ; 5^SSrffV\ ^^-/U3 

ik^HL; (Learning Vector Quantization) fcl<fc0^3£: 50 
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n. -/U 12 5—126 y ~fy 4 - ;V Kffl* ->h!7- 

[0 0 4 1] El 1 4C0*?gP^(OfljfflM^I4, ttttttttft 
4fcJ:9BitS. MfcBNktt 

1 2 5\a*mits<*-^$:%d.m£itx&< 0 ^-^ 

SiUfc^*Sr^-^^-yui 2 6lc J: OWflib, J:»9^^ 

- xttidf^^ ^ - ^ $r ^ tt ff < r. t a* -e £ ^ . 

[0 0 4 2] Sfc, *38MteJ;lT,tf, 10 6 JW±(^^'n 

^fJ: 9 #^,^3.— yuirtt, U~jJSU'7u J ty^2 
0 1S:»«t5^ ^Wa^ t^^coAI (AI» 

0 1 itii^D-^Dt^ti 4il:i^ 
7rS^-aiiKiJ:a2pil»f«fcjefcfir5r nt^s, *S 

[0 04 3] ftfc*»no3H»*«fe.- aftT*»RWft 
*P*jfe^oV>T, Hi 5-1 8S:ffi^tttWt5. 
[0 0 4 4] El 1 5 tt*y a -;l/2 0 OCO^U a >^ • 

y->y=yS:RWt5HTfc5, 6 0 l tt*BB«*« 

SIK. 6 0 2 (4*^[l]g§^^-ro 6 0 3 f±^Diffi*«(I3 

g&e 0 1 <t*ffiiH]gg6 0 2*mtrt-*'^ir<o'*>>7-x* 

&Z> 0 6'0 5li/^y6 0 3S«««^y Kt?fc5 0 
^H^-fj: 5 *^(h]£& 6 o 2 <h ±ffiffiMffim& 6 
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[0 04 5] eh 6ii7i?- Ftwi 5 <o*mmmmwis8 

6 0 1 ©«tt*jSfeSrttWi-5BBT**. 6 0 5 f±/<y 

k. 6 o er±=i** Ftmm-rztDbizb 

i> a 6 1 0 fvt?gij^^- K6 0 6 

^?y^t5rii)St?t5. Ell 5TvtUc->!J 

->y =t^wi6a!*jsfeim«fc, KJb«v<y K6 o 5 

£ ^rSaffi^WlHieS 6 0 1 _h<^ -> K 6 o 5 frftt, v£-;b 
*, /<y/6 0 3KJ:9WM-5tiiJr*5 t 

[0 04 6] El 1 7 KMW«tt*ft&ViafirT* 
jfeSrxi>i-EIT-fcSo #EIT\ 8 0 Olig&HM?- KT\ 8 

0 1 fitff- KSr^-fo 8 0 5, 8 2 0(13^^^ 
1~. ^-K8 0 1±{r|±, ^B-^/otj/tHi 
t^D-^Mt!) 1 4 2*gN:5. *B|-?tt\ 4%t<D 
sH- K6 0 eSr^^jy^^SfettUfctwSr^UfcBlT? 

-e# s„ jk- k 6 o 6 iitt^ffl tV6io x-mm U $ 

btr, 4iaic«<||5*f- K8 0 0*»itti-5 o 5tf- K6 0 
6 6 0 7 kmt&tf- K800Oa4;^^8 0 

8 00W = ^^8 2 0 ktf- K8 0 1(0=>^^^ 8 0 

[0047] *»c«-*anii5<o}fraj*j£icov^-cww-r 

3„ El 1 7 cDlt^-eti, KIWW«-^«lSr4iaSrtt 

*Jft*n-f-5ii 5„ #B|-C\ 9 0H4^±fl7lc, 9 

1 OttJft^iffiSr^-t-. tf- K6 o 6^Sr^-t-S^ffl 
t°>6 1 0Srftin7jc9 0 KOMKk-tZ. #3*?- K6 0* 

A x = b 

A=L+D+U 

x*-i=l/D (b- (L + U) x, 
f!l-#?<^-o\ ^^-ni/^D-fc 0 4(i^<^ h 40 

0 4(DM^U^^V 4 2 7Kf± N ff^A0?*fTK*«:» 

^ h^broS*fc!7-#y^u^^4 2 1 *7tl±fi 
*ffl^*!J 4 2 7^^i*H^fc*&i^tT*3Jt{i«tV\ flfj 
EI(OR«^^:Xk(4U>'^^7' T -i'/U4 2 5 L-T 
*S<„ n-Myn-feyfzoililllS;, #=^-o> 
/ot5/f2 0 4Srj|SU W®w&«S|lx 1< &^y ; 
^-/«^4 0 0typ-K*t^ hLTVK, # 50 
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*em ttKffltrye i o*»bJft4p*9 o i «r*fl5«ta 

S§6 0 1 lw*^-f-Sft4fI«9 1 0fc§|*iitf. 
fcJft*P* 9 0 1 ttSMftiJW^ffl t>6 1 0 lift, - 

[0 0 4 8] Wzm 1 9 Srfflwc. ^ffiWAainlgSSriSi 
WEES**— 3l£i£tf\ S?>^ s +'ha=>£>4l3i2:* 

[0049] sA±<0«a«#a- % fc£T*ft&w£*p#ffc 

20 [0 0 5 0] £A±»±*«W±-e-=.-9-'U^y h^^yu 
«:i«i8fc»*S**i^|;:o^Tttiil|L.fc 0 i!Jctr, f&<7> 

[oo5i] fei^u, tt»*aaK±!) 

(6) 

[0 0 5 2] 

(7) 

J (8) 

= a-Dyyptj/t2 0 4m 85$<7} (L+U) x 
fc trmi-5fif?UAWi?gSS:S^.fit>^i; 4 2 7*»e>«f 
^fc'U ^»l§4 2 2tCj:9*J«rtfV\ ALU423 
k F F 4 1 1 Lt, J«0:m«AP^-t-S ^ k fcj; ?) 

■fnff, 8^<7? (L+U) x k OW-iHg^t>*»9 % $ 
t^T^S. -t05|sg*fi, 1^^^77'l'yl'4 2 5l^. 
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[0 0 5 3] ^fc, =-^-y >v^y h^yvUl — 3 

= y h 3 3 OKJ; 9Ktpr tm^OT, jf^T-iio 

[0 0 5 4] *«WiI7-^7f-i/3 
L/cM£r02 0^^i" o #0T% HOOtty^^^P 
"fey*, 1 lOlllI/oypir^f, 1 1 0 2lir>f 

9^r^i- 0 ^ffi«[^SHgte6 0 l±^y ^^^niry* 20 

1 1 0 ORtfl/O^Ptjxtl 1 0 l^&BIl 5 (r^ 

tnoo hfc:feffiS^*IIlS§6 0 1 <ov — *risif**: D 

2 0 2tc^--<u-^^ y i/^f^tO/P ^7 ASrffi 

n -fey 1^2 O 4^ta^^LKt=z-^7/U^ t^ — =^>^ 

-v-3 ^(D»feS^^^-^-o^^°n-fe-/*2 0 4 30 
[0 0 5 5] 

>^ bfltj* $ ;Jx3 = ~ - p =i ^ - * SrH^t?ft 3 0 

<?79 r. i#T£5 0 =a — n ayifa-^^ 

[1^1 1 ] *»Wo4fe(WBrit*:*i-Ho 
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[El 2] *^^l^^-/^r) x ^^- yl/ ^(pj 

[03] =^-n^p-fey*<o«fi8;0!ISr*bfcHo 
[[214] *^a-yuMii«*fr5fc*oii«3.= y hS: 
^bfc0 o 

[05] p-^u/Pt5/t(0^^!J ^W*lftWi-§ 

[06] ^d - K* + ^ S7-*f^f tSrRMti 
0 O 

[07] ^n-/^u^u-fe5/*cD^^ey^BBS:B£Wi-4 

0o 

[0 8] ^e^^-^BB^ilfS*feS:*i-EI 0 

[0 9 ] tftK^M^^ - y y V y-?*^l.Tc 

So 

[01 0] tSS^M= ^-y ^ v by-?(Dy'v- 

[011] 2 oo^e if^u -ju±x*ttK1fc'£M~ ^ - 9 A- 
^5/ h?-^£MII£;h,5M£^L*L0 o 
[012] 2^<D*i?~-su±x*mK1fe&m~~--y^ 

[0 13] *»W<a#JfflW**1-H. 
[014] *3PJS:P7tf*;/ hoflilH^— »fc*J« 
&r^i-0 o 

[015] iyy a^. n^stffSriftM-rs 

0o 

[0 16] i/y . • ^- K»r^t^a 

[0 17] tK- KBBSMKSrKWi-aHo 

[018] ^ai*teS:RW-r50o 

[0 19] ^oy^«WIB«SrKHi-SH Q 

[0 2 0] **W*l7-^^^-^3 ^^fiJfflb^JSr 

1 — 12 8- • - ^v^-zK 1 3 0 - ■ • 

Wt'*** 1 4 0 • • • ^v^a-zl/A^^, 141 • • 

- — ^A^p-fe <y 1 4 2 • - • ^n— y^/l^^e 

y s 1 5 0 ■ • • =£*J=*--J\s\&t)s<^, 2 0 0- • • 

2 0 1- • • P-^^ypt^t, 2 0 2 • 

• • y~*cl/?/^l) , 2 0 3 • • • A/D (T-t-n^ 
t'S^/U) gg«i3g\ 2 0 4- • -^^-P^Pt^/ 
IK 2 0 9 • • • *ris^-/UX£}/<yyT, 2 10 — 3 

28 • • • *e*Ja.—/UX2)'<X* 3 2 9 • • • -tv^- 
^ttJ^F^^, 3 3 0 • - • iif§3.= s/ K 4 0 0 < • • 

^v>^~yurt^/<c^ N 6oi - • • ^mmaas». 
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